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1 Introduction
In recent RAN meetings, the requirement to accelerate the call set up phase was addressed several times. In this paper we propose a concept of stored configurations in UTRAN as one building block to archive this goal. Hereby the UE stores configuration setting in advance for later use. In comparison to our previous paper [5], we introduced following changes:
· Simplified stored configuration identification
· A solution to avoid bulky signalling messages when transmitting configurations to be stored in the UE

· Three alternative proposals to manage the expiry of stored configurations in the UE

2 Mechanism for “Stored Configuration” Transfer – a Proposal
2.1 General Assumption about Stored Configuration Management

The UE stores configuration for later use. Here, we list general assumptions on stored configuration management:

· The scope of stored configurations is the equivalent PLMN. 

· Each stored configuration is uniquely identifiable within the equivalent PLMN. 
· UTRAN synchronises the UE stored configuration contexts when necessary. 

2.2 Identifying Stored Configurations

· Stored Configuration Identity identifies a “stored configuration”, which is one element of a “stored configuration set”.

· Stored Configuration Set Identity (SCSI) is used to identify the set of configurations stored in the UE.  If configurations stored in the UE are modified, added, or deleted in the UE, the UE stored configurations then must be identified with a new Stored Configuration Set Identity (SCSI). One SCSI value can be specified to indicate that the UE holds no stored configurations.
2.3 Stored Configuration Transfer Mechanism
Configurations are stored in the UE to allow accelerated radio bearer setup, radio bearer reconfigurations, transport channel reconfigurations, and reconfigurations with cell update. This paper proposes the use of DCCH enabled stored configurations: Configurations are stored in the UE by explicit signalling on the DCCH. When the UE moves in the Idle mode, the stored configurations are maintained in the UE. 
New procedures can be defined to explicitly transmit configurations to the UE:
1. If the RNC requires information about the configuration set stored in the UE, it sends the message Stored Configurations Status Request to the UE. The UE return then the Stored Configurations Status Response message. This message contains Stored Configuration Set Identity (SCSI), which identifies the UE stored configurations. The message can be sent anytime when the UE is RRC Connected.
The procedure described in step 1 is only required, if the S-RNC does not hold valid information about the UE stored configurations.
2. The RNC can update the stored information any time the UE is RRC Connected. The RRC sends a list of predefined configurations in a message called Stored Configuration Update. It should be possible to remove, add, or update individual configurations stored in the UE to increase the efficiency of the predefined configuration set update.
Note: If a new stored configuration is added to a stored configuration set, or a configuration is removed, then a new Stored Configuration Set Identity (SCSI) must be associated with the configurations stored in the UE.  
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Figure 2.3: Example Flow

Advantage: 
- High flexibility in the use of stored configurations.
Disadvantage:
- A new mechanism for predefined configuration transport has to be introduced.
2.3.1 Segmentation Mechanism for the Message STORED CONFIGURATION UPDATE
The message Stored Configuration Update can be used to transfer up to MaxStoredConfig configurations to the UE.  (The maximum value MaxStoredConfig of configurations, the UE can store for later use is ffs.) Therefore, if all configurations to be stored in the UE are sent in a single Stored Configuration Update message, then a bulky and low priority message may block on SRB2 critical messages such as Active Cell Update. 

To avoid large message sizes we propose a segmentation of content transfer. The S-RNC may transmit in one Stored Configuration Update message one, several, or all configurations to be stored in the UE. An indicator within the message is used to inform the UE whether it has to expect additional one Stored Configuration Update messages with configurations to be stored while it is RRC Connected. It should be left to the RNC implementation how many configurations are transmitted in one Stored Configuration Update messages.
 
If the UE moves into the (RRC) Idle mode while it has not received all configurations stored for later use then it shall erase all stored configurations. 
Advantage: 
The message size of an individual Stored Configuration Update message can be limited. Its size should be not larger than the message size of a Radio Bearer Setup or a Reconfiguration message.

2.3.2 A Note on the Messages STORED CONFIGURATION STATUS REQUEST and RESPONSE
As proposed in section 2.4, the message RRC Connection Setup Complete is used to inform the UTRAN if the UE has configurations stored for later use. Consequently, the serving RNC is informed about the UE stored configurations.
 The messages Stored Configuration Status Request and Stored Configuration Status Response are therefore only required if
· a SRNC Relocation from a source RNC not supporting the stored configuration feature to a target RNC supporting it. The two messages allow the target RNC to inquire the configurations the UE has stored for later use. 

· a SRNC “losses” the information about the UE stored configurations.

Advantage: 
- Higher flexibility if operators use RNCs of different generations 
Disadvantage:
- A new mechanism for predefined configuration transport has to be introduced. 

2.4 Notifying UTRAN about the UE Stored Configurations

The UE has stored configurations. But UTRAN can only apply references to stored configurations for procedures such as Radio Bearer Setup if it knows which predefined configurations are stored in the UE. Figure 2.4 shows how a stored configuration can be set immediately after the UE gets RRC connected: 
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Figure 2.4: Example Flow

1. The UE is requested by the higher layers to move in the RRC Connected mode. Therefore, the UE sends the message RRC Connection Request to UTRAN. 

2. UTRAN response with the message RRC Connection Setup. 
3. After successful reception and processing of the RRC Connection Setup message, the UE responds with the RRC Connection Setup Complete message. If stored configurations are supported by the UE, then this message shall be extended to carry the UE stored Stored Configuration Set Identity (SCSI). They identify the configuration sets which were DCCH enabled, and which are stored in the UE. If no Stored Configuration Set Identity is included in the RRC Connection Setup if the UE does not support stored configurations.
4. In the example of figure 2.4, radio bearers are established with the message Radio Bearer Setup. In Release 6, the message can be extended to allow two choices: full configuration or “stored configuration”. If “stored configuration” is used, then the “stored configuration identity” identifies the stored configuration which shall be used for RAB/RB establishment. 

Advantage:
- Extremely high flexibility for allocation predefined configuration to a UE.

Disadvantage:
- non-critical extension of the message RRC Connection Setup Complete is required. 
2.5 Lifetime of Stored Configurations

How long shall a UE store configurations before it regards them as invalid and erases them from its memory? A “stored configuration lifetime” timer should to be defined to guarantee that the configurations associated with a Stored Configuration Set Identity (SCSI) in the UE and the UTRAN are synchronised. To archive this we propose following alternatives:  

2.5.1.1 Alternative 1: Stored Configuration Feature Support Indication on BCCH and Deletion of UE Stored Configurations given no Support of Stored Configuration Feature

One SIB of the System Information could be extended to broadcast a “Stored Configuration Support” Indicator. This Boolean IE is set to TRUE, if the cell the UE is camping on supports the Stored Configuration feature. If the IE is set to FALSE or not broadcasted, then the Stored Configuration feature is not supported in the cell the UE is camping on. 

The UE deletes the UE Stored Configurations immediately when it is in the RRC Idle mode and not in the coverage area of a cell supporting the UE Stored Configuration feature. 

Advantage: 
- Simple mechanism

Disadvantage:
- The UE deletes the stored configurations even when it is only a short time out of coverage area or switched off. 

2.5.1.2 Alternative 2: Timer Based Deletion of UE Stored Configurations in the IDLE Mode

The “stored configuration lifetime” timer is started when the UE is sent in the (RRC) Idle mode. If the UE gets RRC connected before the timer is expired then the UE stops the timer and keeps the stored configurations. If the timer expires while the UE is in the (RRC) Idle mode, then the UE deletes the stored configurations. 

Advantage: 
- Simple mechanism

Disadvantage:
- Introduction of a timer is needed.
- Low risk that UTRAN and UE associated different configurations with one SCSI value:
Example: The UE is always switched on and the periodic location update timer is smaller than the “stored configuration lifetime” timer. Consequently the RRC Idle mode periods are always too short to let the “stored configuration lifetime” timer expire; the UE is not deleting its stored configurations. Additionally, only in some parts of the operator’s network, the Stored Configuration feature is supported. The UE spent a while in this area, where it also got its stored configurations. Then it spends a “very long” time in a part of the network where the Stored Configuration feature is not supported. The UE has no mean to detect this. It keeps its stored configurations identified with SCSI A, because it is periodically connected to the network. Meanwhile new configurations where used with new SCSIs. When the UE returns to the area where the Stored Configuration feature is supported, then it may happen that SCSI A is in the meanwhile reused. Then and only than it can happen that the UTRAN and the UE associate different configurations with the SCSI A. 
We assume that this case will happen very rarely. 

2.5.1.3 Alternative 3: Stored Configuration Feature Support Indication on BCCH and Timer Based Deletion of UE Stored Configurations
One SIB of the System Information should be extended to broadcast a “Stored Configuration Support” Indicator. This Boolean IE is set to TRUE, if the cell the UE is camping on supports the Stored Configuration feature. If the IE is set to FALSE or not broadcasted, then the Stored Configuration feature is not supported in the cell the UE is camping on.
· if the UE camps on the cell, and detects that the broadcasted “Stored Configuration Support” Indicator is set to FALSE or is not broadcasted, 

then the UE should start the “stored configuration lifetime” timer. 

· if the UE is or gets RRC Connected and the UTRAN updates the stored configurations, or

· if the UE reselects a cell where the broadcasted “Stored Configuration Support” Indicator is set to TRUE
before the “stored configuration lifetime” timer has expired then the timer is stopped. 

If the “stored configuration lifetime” timer has expired, then the UE deletes the stored configurations.

Advantage: 
- This mechanism allows the UE to track the support of stored configurations by the RNS, both when it is in the (RRC) Idle mode and in the RRC Connected modes CELL_PCH and URA_PCH.  
- The use of the “stored configuration lifetime” timer allows the UE to keep the stored configuration set even if it camps in an geographical area where this feature is not supported. The key benefit in this approach is given when the UE camps in this area for a short time, before returning to an area where the stored configuration feature is supported. This prevents the UE from erasing stored configurations too early. 
Disadvantage:
- Extension of System Information is required.
- Introduction of a timer is needed. 
2.5.1.4 Alternative 4: Broadcast of Supported SCSIs and Timer Based Deletion of UE Stored Configurations

One SIB of the System Information should be extended to broadcast one or several SCSIs. 
· if the UE camps on the cell, and detects that none of the broadcasted SCSI is identical to SCSI value associated with its stored configurations

· or if no SCSI value is broadcasted, 

then the UE should start the “stored configuration lifetime” timer. 

· if the UE is or gets RRC Connected and the UTRAN updates the stored configurations, or

· if the UE reselects a cell where an SCSI is broadcasted which is identical to SCSI value associated with its stored configurations

before the “stored configuration lifetime” timer has expired then the timer is stopped. 

If the “stored configuration lifetime” timer has expired, then the UE deletes the stored configurations.
In comparision to Altenative 3 the UE immediately detects when its stored configuration set is no longer supported. Otherwise the pros and cons of this alternative can be compared with 2.5.1.3.

2.5.2  “Stored Configuration Lifetime” Timer Value
Stored configurations are supposed to have long lifetimes, and we assume that they may change once within several weeks. Consequently, the “stored configuration lifetime” timer value can be large, and we recommend using a value of several hundred decihours. 

The timer value could by either 

· static and its value being specified, or 

· dynamic and its value set by the operator in the message Stored Configuration Update. 

2.5.2.1 Note on the Size of UE supported Timers

Timers of this size of several hundred decihours are supported by the UE nowadays. 
For instance, the timer T3212 for periodical location updates can be set to n x decihours, with n = 0..255.
2.6 UTRAN Messages Supporting Predefined and Default Configurations
Following UTRAN messages were extended to support stored configurations in Release 6:
· Radio Bearer Setup
· Radio Bearer Reconfiguration 
· Transport Channel Reconfiguration  
· Cell Update Complete
It has to be investigated, if it is recommendable to use references to UE stored configurations also for the procedure Physical Channel Reconfiguration. 
3 Compatibility

To address issue of compatibility, any extension of the RRC Connection Setup Complete message to carry SCSI represents a non-critical extension. Also the extension of the messages Radio Bearer Setup, Radio Bearer Reconfiguration, Transport Channel Reconfiguration, Cell Update Complete, as well as System Information can be regarded as non-critical. 
4 Conclusion
Configurations stored in the UE for later use reduce the message size of RB and TrCH IEs carrying messages. There is a set of resulting advantages as seen in [4]:
· Fast message transfer

· Reduced probability of retransmission

· Accelerated call set up time
If the group finds the principle and mechanism outlined above agreeable, Siemens agrees to bring the relevant CRs to the next meeting.
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� Note: A similar concept is used for UE positioning GPS Almanac (see TS 25.331 section 8.6.7.19.3.2). 


� An extension of the RNSAP messages is required to support stored configurations in case of a SRNC relocation: It may be necessary that the source RNC has to inform the target RNC abort the UE stored configurations.





